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ANATOMY OF GENITAI, ORGANS 


ISO the testis 


J-Mak Genital organs^,^ 


(Mlfieleslis: 


(O accessory glands 


y-Jtislht male Wsex organ which produces thcsperms 
ZBccftlos the male sex hormone 

3 k Site : it lies in tire scrotum suspended by the spermatic coni- 

y structure : 

- it Consists of about 25o Compartments (lobules) 

- each Compartment contains 2-3 highly Coiled seminifen 

- each sem’rfcmis tubule has 1 

ecu an outer fibrous basement menibrane 

(b) 2 types of ceJIsjlying on the basement membrane: 

0)spermatogonia: the most primitivegerm cells 

(2) Sertoli tells •-supporting Cells 

(P ) the male genital ducts : Conduct the sperms From the testis to the 
urethra £ include: U) the epididymis (highly Coiled duct behind the testis) 
tty the vas deferens tin dm spermatic cord.) which ends by uniting with the duct 
of the St mined vesicle Forming the ejaculatory duct which opens into prostatic urethra 

(C ) Accessory glands :secrete nutritive secretions For the sperms x include: 

U) semi rial vesicles IZ) die prostate. ( 3 )butbo urethra) glands • 



lay the-ovary 
(by genital ducts 



TC- female Pay ted ergons 

WJhe _ 

the female ID! sex organ which produces 
oVa Sisecretes femalesex hormones • 

it lies on the side wall of the pelvis 
* structure : it Consists ofan outer cortex&an inner medulla- _ 

- the Cortex • Contains the ovarian follicles which undetgc 

maturation to produce the ova- 

- the medulla ? Consists of a Vascular Connective tissue 

(Sf lfie genital ducts : Consist oF‘- 

0) fallopian tube : transmits the ovum to die ulenis • 

(ay uterus * a pear-shaped muscular organ In which the embryo develops . It Co, 

( 3 ) fundus : the dome-shaped part above the attachment of the Fallopian tubes 

(h) bodv - the main part of the uterus - Its lower narrouf partis called the b dim us - 
re) Cervix : is the lower end of die uterus which bulges into the vagina- 

( 3) Vagina : is the birth ^ copulatory Canal - 



scanned Dy uam^canner 






cord) which ends by uniting wwj weaucr 
rcalatofy duct which opens inlb prashtic uretha 

sections fot the. sperms A include : 

( 2 ) the prostate Cpbulbourethra) glands • 



vary 
it ducks 


Ottrlft# 


fv^Wl 


iMfMllllll ptti W 
Udfini |yU 


AmpvQt 


K S 


the ova. 



Vaffiui itowlng 

rv|it 


|fifu*4lfcwlwm 

l«krU« 


Aan inner medulla 

hick undergo 


WUM 


Owto* Midi 




edive tissue 





ie uterus • 

rt In which the embryo develops . It Consists of. 
the attachment of the Fallopian tubes • 

oner narrow partis Called the Isthmus • 

hi eh bulges into the vagina • 
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^Definition tit is the process ofproduction ofmature gametes (sperms $o fa) by the gonads- 

A t Sites j it occurs in the gonads C testes %ovaries, ) • 

* Mechanism : gamebgenesis entails changes in the cytoplasm 4 the- nucleus ofthe primitive 

germ Cells (spermatogonia Si oogonia.) as follows •* 

0) Ihecytoplasjn * is greatly increased in the ovum but greatly decreased in the sperms 
(2) the nucleus: undergoes Meiotic division to reduce the number of chromosomes bib half- 

MEIOTIC DIVISION 


^Definition : ibis a. type of Cellular division resulting in reduction of the numberofchromosomes 
from the diploid number (hr) to the haploid number L23)- 

* Occurance : it occurs in the primitive sex ceils only Lspermatogonia % oogonia) • 

* Steps l it occurs in 2 successive stages Called the 1st meiotic 3, the 2 nd meiotic division. 

(A)- FtfSl m eiotic division : 

CO the chromosomes in the nucleus of the dividing primitive sex cell are 
arranged in 23 pairs (each pair Consists of zhomotogus chromosomes) 

lz) each chromosome reduplicates itself he splits longitudinally into 2 
chromatids which remain attached to the. centromere • 

(3) breaks occur in the chromatids S t crossing over takes place he a segment 
of. the chromatid of one chromosom is exchanged with equally sired segment 

of the chromatid of the homologus chromosome • 

ft) the members of each homologus pair separate, emigrate to the opposite 
poles of the cell * 

is) the cytoplasm finally divides giving rise to l daughter cel Is , each of 
which contains the haploid number of chromosomes i-e 23 • 

(0 )Second Meiotic division *- 

CO each chromosome splits longitudinally Into 2 chromatids 

uihich separate completely from each other due bo splitting of 

the Centromere* 

p) each chromatid migrates into one pole of the ceilSc 


develops into a full chromosome * 

(3) the cytoplasm then divides resulting in the splitting 
of the cell Into 2 daughter Cells, each of which contains 

23 chromosomes • 







f 


the end result of the 2 stay 


3 


(0 formation of If. daughter cells from one primitive sex cell • 

£) reduction of the number of chromosomes ineacJj daughtercell into 23 

* Abnormalities which may occurduring Meiosis: 

Non - disfunction : 

~ Definition - it is the failure of the 2 members of a pair of homologous chromosomes 
to separate during the 1st meiotic division and thus they pass together to one of the 
2 dough te' cells. Hon- di$junctio n may also occur during the 2 nd meiotic division due 
to failure of separation of the Z chromatids as a result of non splitting ofthe centromere .. 

- Results cf non - disjunction : 

(a) as a result of non-disjunction cf chromosomes in the moUier cell, one daughter 
ceil will have an extra chromosome Ct-eZk) while the other daughter cell will have 

cne chromosome less li-e 27j . 

(b) when fertilization of such cells with abnormalchromosomalnumber takes place, the 
Following may occur: 

ID when a gamete with 2ii chromosomes unites with a normal gamete (23 chromosomes) 

the resulting zygote will have hi (instead of Ur) chromosomes-this condition is 
Called 'Jnsomy because one chromosome, is present in triple Instead of being double. 

tjL) uhen agamebe with 22 chromosomes unites with a normal gamete (23 ch ), 
the resulting zygote will have only U5 chromosomes • this condition is called 
MctWSotriS because onechromosom ’is present in single form instead of being doable. 

* Examples of Trisomy \Monosom 



Ufjnscmy of t he chromosome 2d • the condition is called Pawn's 

Syndrome •'The baby has characteristic Fades & short broad hands - 


( Z)1riscmy of the x- chromosome-, this occurs u/hen an ovum contains zx 


Chromosomes (instead of one ,duet» non-disjunction) is fertilized by an -X sperm 
producing xxx Zygote. 



of the X - chromosome: this Case occurs when an ovum 


no X chromosome is fert ilized by an X-Sperm resulting fnthefbrmab 
an xo zygote-This Condition is Called litrnefZs Syndrome. 
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SPERMATOGENESIS 

^■Definition: u is the process of formation of sperms in the Seminiferous tubules 

of the testis • 

% 

» Aim of Spermatogenesis '■ 

(1) reduction of the number of chromosomes from the diploid number ( k6) bo 
the haploid number ( 23) by meiosis • 

(2) change in the shape of the male germ cell to produce a highly motile sperm ready 
for fertilize tion of the ovum • 

(3) increase in the number of cells Sothat one mother cell lspermatogonium) 




produces 8 sperms. 

Occurancc: 


testis 


the seminiferous tubules 


f the testis starting from puberty 



es of Sf&makyeriesis^ 


/$permabocytogene&s 



perm t agenesis* 



SemlniuraOS 

tubule 



It is the process by which the spermatogonia differentiate 

into spermatids as follows: 

are the most primitive mate germ cells- 

- they Contain the diploid number of chromosomes (4 4- autoSomes 
+ 2 Sex chromosomes x A Y)-lfiey lie m ^ c ^ ofttlc 

ummiferm tubule of the testis supportd by Serbli Cells- 

- each spermatogonium under?** mitotic division la give ft daughter 

Spermatogonia each of which Contains kk+*y chtomosomes 

ws to give Iff spermatocyte 
ermatocyte undergoes MtiotiO division to give. 

secondary spermatocytes each of which contains the 
haploid number of chromosomes • Z-Z+ X or 21+Y - 

Bch Zfy spermatocyte undergoes mitosis to give 



1 Spermatids thus Is spermatids are formed from 

each daughter spermatogonium « 



spermatids 
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Swept ilugonlutt'.*/•• 

*r\ ' 

rrl«*«rjr 

iMMdiry 

VWfPtjItMrjflr • ••• 


_ the spermatidfUlhich is a founded cell\ undergoes 
nteba morphosis C morphological 4 structural changes) 
to become transformed into a mature sperm as follows ' 

(i) the nucleus becomes condensed informs most of the sperm head' 

12) Golgi apparatus forms the head Cap Covering the ant-'/zofthe nucleus • 
(3) theCentrioJe elongates to form the axial filament which traverses 

the neck* middle piece- fa tail of the sperm. 

(it) tte. mitochondria form a spiral sheath around the middle piece 
(?) finally, t he remainder of the cytoplasm is shed■ 

Ihe mature Sperm 


t 

> Si ze : 60 microns long. 

'it is formed of the following parts: 

(0 head: S/UUtls Formed mainly by the nucleus of the spermatid 4 Carries- 

ft 

• « 

the genetic informations - Its anl-/fi is covered by the acrosomo I Cap 
which Contains enzymes to help penetration of the ovum • 

O Neck : very short 4 Contains 2centrio!c» * 



crutwMl Cop 


2 centrists 


piece 


formed by anoxia! filament surrounded by 
i (Concerned with ene rgy production) * 


1 asmic 


membrane fa is Concerned with 

I 

i 

Ife transport & fake of the S, 

the sperms leave the beshs to reach the 

ep/Jidymls (forphysiological maturation) 
then they reach the vasdeferens Waiting 

ft 

Cat oraeulation • in its dilated end (ampulla ot 


Mi 

nr 

■Idiflv piece 


I hlamni 




occurs 


Wethra where they beco 


In the vagina 



uterus 


fallopian tube to reach its lateral part 



ascend through the cervix 



enter the 


Vas d*P*r*ns 
SpuiiJytnit 


bulb tv urcthf* 
gland* 


Ustfj 


L_ 
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If no ovum is found in the fallopian tube at the time of ejaculation/ the sperms remain 

% 

for 96 hours then die • The fertilising power of the sperms is lost about if 2 hours 

after ejaculation • 

s-JFno ejaculation occurs, the Stored sperms inside the Vas deferens die & become absorbed- 


l 

4 


\ 






Tfie Seminal Fluid (Semen) 


^Nature : it is the fluid Containing the Sperms suspended in the secretions op 

the Semina! vesicles, prostate % the bulbo-urethral glands- 

& Characters • it is thick u/hite opaque gelatinous fluid- 

it has a characteristic odour $ is alkaline in reaction - 


* Volume : 3-5 C-c per ejaculation (normally not less than 1-5 c-c ). 

¥ 

¥• Number of Sperms 2 Xoo- 3oo millions per ejaculation- 


+ Motility t normally 60-70/ of all sperms are motile - 


* Abnor malities : 



normal 


dwarf 




c bicawhl 


(t) obljormajitiesjiishapej the abnormalities mag affect the head or the tail 


'the sperms mag be too small (dwarfs) or too big Cgiants) y with 2 heads 

Cbkepha(ic) orufith 2 tails Lbicaudal ) • 

% 

• % 

N-& normally, the abnormal forms donot exceed It//- of the total sperm Count- 
If more than 25'/- of total sperms are abnormal, fertility will be impaired • 


(2) flbnornhMiesJp jiumber 



(A) oligospermia : the number of sperms is below/ normal- 

(b) azospermia : Complete absence of sperms in the semen . 

# 

(3) Necrosperm /a * is the presence of dead sperms in the semen- 
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Oogenesis 

* Definition : it is the process of production of a mature ovum ready fo 


7 


fertilization by the sperm • ^ 

¥SitC * oogenesis occurs in the Cortex of the ovary - 

*Aim :0) reduction of the, number of chromosomes from the 

diploid number ( k£) to the haploid number CZ3 )• 




46 


3o» 




(2)1 n crease of the size of the ovum from 30 microns to llr* microns 
ncidence * oogenesis occurs during the fertile period ofthe female 

be starting from puberty ( 1 I- lk years) spending at menopause 


120V 


¥Mechanism 


developed 


fertile period . 


✓ 


Of ART 


uterus (cut) 




cells 


.il 


--- r. • 


Oogonia which He in the Cortex of the ovary^ 

—A t puberty, each ovary contains about koooo 
oogonia • 

— each oogonium is surrounded by a layer of flat 
epithelial cells called follicular cells to become 1% oocyte^ 

- Oogenesis includes 2 processes •* 
OJMaturatian of the IQf oocyte itself -—^ 

to become a mature ovum Containing the 
haploid number of chromosomes * HI 

Maturation of the fMcular ceJjs 

around the oocyte, fo become a mature follicle^\ 
for protection of the ovum *production 

of hormones • / 

Gmffidn follicle 


'n 


f UP i 
U-) 


■« 




c 


M 


• • 


© 




f t 


J 


/ 


Corpus 

luteum 


/it» 


ovulation ‘ 
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Development cf the Oogonium 

(oogenesis) 


Ooqtnium 


44 

X X 


¥1 oocyje 


I growth h 

I di'fforontioMon 


2-7 


/v 


44 

xx 


Meiostf 


22 

y 


22 

X 


Ootid 


ovum) 


\M ifosfe 

© © 

and . 


and , 
f01 nr W/ 


isf.Mkr 


© 


Development of follicular cells 

( formation of Grafffan follicle) 


t 




il® 










fe! 


A 


; zone 




mm. 




H 

\i 


© 

ovum 



rr® 


’"at 


cavities 




ovum 


A9 r»n>'<“ i< r 

r/ mV 

f\s», 

<\#T/a 11 


p ! 

&•! 

festf 


^Mw 


(I) the oogonium (themost primitivefemale I 0) the simple flat epithelial cells which 


yerm Cell) Contains the diploid number of 
chromosomes Chip***) 9 


surround the Ifif oocyte start to enlarge 4 
become cuboklal then sunptcCdumnar which 


( 2 ) it grows SC becomes surrounded Inf single I divide forming many layers around die oocyte 

layer of follicular cells to become thelQf | f^thc follicular cells deposit a glycoprotein 
Oocyte-lhe VI oocyte* the follicularcdb I substance which surrounds theoocytc* 


art called the IS follicle 


i tfre VI oocyte undergoes M ‘ 

(p) 2 £f oocyte • a large all containing 23 

chromosomes ( 22* X) • 

(b) /if py for body t a small cell with little 

amount of cytoplasm (ztt 


is known as Zona pcUgdda & the 


tc undergoes tiewsts togive* I noH/ called granulosa cels 

a large all Containing 23 I 

0) formation of the Gtaffiati MUde} 


small irregular spaces appear between 


Of) the 2 r J oocyte, underi 


Mitosis to I ^ c '5 mnu ^ Sfl & later join each other 


give i 

(a) Ootid (themature ovum)- 

(b; the 2nd polar body. 

($) the IP* polar body divides into2by 

mitosis J then the 3polar bodies disapper 1 




to form one large Cavity UhtfolliadcrCsnly) 
which is filled with the follicular fluid 
that is secreted by the follicular cells it 

contains oestrogenic hormones • 

His structure is Called the Qraffum foMd* 
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The. Mature Graffian follicle 





V-f W| Mil* » V ##* 

by <tsingle layer of follicular cells) • 
n Jte Cortex of the ovary very dose to its surface 


(the l£( oocyte surrounded 


rSize: 'A to i cm 


#Shape&Strueturc : it is a spherical vesicle formed of: 

lltr „, . „ r . - , s outer fibrous (theca externa) 

0) Mtcutarwajl formed of Z tajers<C ftmer vas cular (theca interna 




&) FeVicujai^ Cavity : crescent-shaped 3t filled u/ith follicular flu 

(Containing oestrogen & secreted by the follicular cells)- 

(3) the Oocyte: Surrounded by follicular Cells called cumulus pop 


foUicuhr Carily 





Sr having an eccentric position in the follicle (attached 

to the wall of the vesicle by Collection of cells Calleddiscus p 

t • • 

• • 

__ . 'I 

Fate cf Graffian follicle & the ovum • 



oocyte. 



fl) the mature Graffian follicle ruptures at the 

time of ovulation releasing the mature ovum 


which is sucked into the fallopian (uterine) tube 

where it lies waiting for fertilization- 
(2) if fertilization ofdie ovum takesplace, the 

zygote is formed- 


(?) if Npfpplization oaurs, die ovum dies after 24-36 hours- 



mature 
Gnfflenftl 



• % 
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OVARIAN CYCL 




^Definition ? jt is the per* 


peno 


menopause L 40 - 45 


Anl’-pituita^ 


ovary 


v 


• • 


• ( 


mature 


r 


•« 


• * 


pjGwfRwi foWfcfcp.^ 

v4 

W M 


sSgnow 




esbfc 


fvlkular(pizafM<fr)ftnsel^OVutc£ion bjLuteal (poshomfaetf phase 

^_ _^B ^B 

* 

4 - Follicular (Tre-OVula toiyWhase '. (»'&& »t nemo,*,. <**> 

(0^^ Mtf beginning of each ovarian cycle, the anh lobe of pituitary g/and 
secretes follicle Stimulating Hormone C p* S• )-f^ • 


F S- H Stimulates a number of l r Y Follicles to mature . 

O) One A>//ic/e usually reaches full 'maturity before the others. 

_ _ # 

(A)7fie growing follicle secretes oestrogen Ant. pituitary _ _ 

Stopping of secretion op F*S«H - - > ■ e/egeneralion of Hie offer //£ follicles 

Csj 7S* 5««W iy the growing Mick In this phase reaches the Ukrus 

tyblcJ ls.Cs responsible for the prjifccti.c changes of the eouiomotnem ' 
a f uterus in the Uterine Cycle • 


B- OVULATION : 

* Jh is the release of iht ovum From Hie mature ff,- Qn f a Hide due 
to ib rapture on the surface of tire ovary* 

* 7W . F ovulation . ovulation occurs in the m( JJU of the ovanan cycle 

(once every Lunar month ie zs days) ' 





^t the exact time of ovulation is approximately Ilf c/ays C'b iclay) 

# 

before the beginning of the next menstruation 

OVulalfon does not occur dwuag pregnancy & oecivco lb a lesser extent 

during lactation . 

Of) dt the time oF ovulation the body temperature is shiftily elevated' 


(C) The Luteal (Vost-Ovulatocy) phase Cthe 2nd 4 of the c y ek) 


0) Under the effect of the Lukinising Hormone (L: H) of ant pituitaryj the 
ruptured Grrafftirt follicle is transformed into ayellou) body Called Of- 
Corpus luteum> 


C 2 ) Vie Corpus 

blood K Is 


w 

Secretes progesterone which is Carried to the uterus by 
ible for secre tory phase of endometrium in the Uteript <ydc 


&)JFie flake of the Corpus lukeutn • depends 



pregnancy occurs or not: 


fe) df fertilization does not occur : the Carpus luleum lives for 3 days only 
then decreases in size degenerates IS. is transformed inte q zmaltnuass 


of fibrous tissue CcJLd CoiT 


f«TF>e degeneration of the 


Carpus Uteam leads to decrease in the level of progesterone In blood . 

Cb)Jf fertilization occurs 

— The developing embryo Secretes qonado trophic hormones 



3 timuhhs 


Corpus 



end of the 



h & Vz the size a p Hie 


the Corpus luteunt of pregnancy remains for months & Secretes prog 
which is essential to maintain the pregnancy . 

~tunth of pn&nancy Me placenta takes o* 
the function of the Corpus luteum which bej/ns t> degenerate singly 


• • 
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^Definition •* It is the cyclic changes occur mg in the endometrium (roua>U5 m«mb-) 

of the Uterus every lunar month US days) in response tb the Cycli c changes ufhich 


occur simultaneously In Hie ovary during the. ovarian cycl 


* 



0) Menstrual phase- 
£) fast-menstrual or pmlifovtive phase 

(fipre-menstnial or secretary phase 

1~ Menstrual Phase (menstruation 

OUrot/OH t 3 — 5 days • Hie first day of 
of fcl ceding Is Considered the jitday of the 

Cycle • 

- Events* 

> Superficial layers of endometrium 

are destroyed b shed uiilh the discharge 
of 50-60 CO of blood Pram the denuded Bur be* 
the. discharged blaecJ staining destro r ed 

endometrium Comes out of Vagina uncl*»*1 


glue h> the presence of proteolytic etucymes 
tohich prevent coagulation• 
irat Hie end of this phase the endometrium 
h reduced to XibVlo of Its moe.V-1 thldcmp 
due te less of its superficial Compact & middle 
spongy layers leaving the deep basal I oyer 
Intact (Contains the stumps of the uterine glands). 

- Cause cf menstruationt 



Sudden drop of Hie hormones (mainly pro- 
gestemn) secreted by the Corpus lukeum due 
to its atrophy at Hie end of the luteal phase 
of the ovarian cycle — vasospasm of 
/he spiral arterioles supplying the endo - 
me Mum - necrosis & shedding of 

the superf/ao! layers with discharge vf 
blood from the denuded (wounded) surface 
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% 


H-| fbstmenstual C ‘proliferative) 'phase] - / l * st %? enlc 


f ollicular phase 


13 


»Duration i to Jays ( dt Coincides with the follicular phase cf the ovarian cycle ) 


*£vents : 

ft)The Wound in Hie uterus heals by epithelial Cells (Prom th* re metruhj 
Slumps of the Uterine glands) vuhich Slarh to proliferate t 0 repduulha 

S hed endometrium (this Is tuhyifis C*M e J proliferative phase .)» 

(2^ 3y the Sth dag j the surface &ndcrrnetfium becomes td<Hy (hue,red by 

the cpilhehitl calls. 

Cp) the endometrial p lands appear straight • 

{!*) At the end of this phase the glanols become, tbrtUaus t>the endometrium 

be comas different fated into 3 layers ; 

Cco Superficial Compact layer omta/hing the mouths op thegland *. 

• Conf a thing the, dilated fathoue middle 

yxvctL. of the glands- 

(Sr) Deep basal layer: Cort tains the basal paxJf- op the glands . 




"The Cfcs tregen seerekJ by the <jraFfihn Follicle is responsible 
tke pro liFeroWve changes CHlis is ujhy it is also CaMaJ( CeMrcgznic. phase). 


tt -wremenslual (5ec/Bb>crorlatefl|)pha5e 

t 

* Duration : iAbouf 13 days Coccur ing before Hie next tntv\s\r\udicnfienc* Ihtnarte 

Ji Coincides utith the luteal phase of the ovarian ajefc. 

^Events : 

/j\ the endometrium inoueses in thickness • 

(2) Hie endometrial/flands become, onore tortuous fcj filled utith secnetferris 
/tick, in gtycogvn & nuicin Cihis is uthythis phase is QdSeJseere.br/phtse) 

( 3 ) the endometrial arteries s become fatuous and Called the spiral ortenes • 



is responsible btr these cMa/tgej. 
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The In tra-uterine life 

Hte lime that elapses between fertilization and the birth of a neuJ 

icbutl . Jh iS flbnut 1/1 ltiru*r mnnbhe f n 




Veriod | Germinal Verlod 


Duration 


3b The Ht 2 Weeks 


individual is diviplejinto 3 stages 

I I Embryonic period Foetal period 

from the beginning of the 3 r£ fmm Hie beginning ef SS m 
Week till j * gd m§afh t> the end of pregnancy 


% 

Jt i* characterised by the Jt is characterized by the CharacterizedbyHtegratuth 
diameters formation of the 3germ. difFereriCbatZm op the 3 germ of the various oyensbspbxi 

bye ns : ectoderm t ended#* iagy.es into organs bsyshms & the gradual appearance op 

X, Mesoderm Hie etternal features tf fat feehu 


Congenital 

anomalies 


ana mahs "one lie be to "occur duru*\g I Connem-hl anomalC* ’ora less 


ommunaX'b&mbryottic. penuds 


liable to occur 


The First Week of pregnancy ^ 


Ferkilizai ton • 


division • 


I- Fertilization 


implantation 


late 


* Definition: 

Jh is the Pus fon of the Hale 

& female gametes (union of 
a* sperm li an ovum) 

m 

*Site'~ il occurs i n the la !. 

fa Hop fan tuba . 

* Mechanism* 




© 


_ . 4 . 3G ijqy 

3oh~ 43 ft- ingrub 

a-aeil trail j 


blastocyst 


(lifMilizatiin CO Cleavage 




»4 


•\ 




Ml -.''•' ' 


Zoim pellucida 

d’tappoon 1 


qvulalfog 


( 3 ) imp ton hiHfrtl 


1 

i 


»**v.r 




S) 


V 


U-»l 




(1.) Only one sperm (of the 2oo-3oo millions sperm deposited in vagina) 

5’ Capable of fertilising the ovum bis Called the fertilizing sperm 
The other sperms hel E the Fertilizing sperm by detaching the Calls 

of the Oman* rodiala by era#malic action- 


(X) 7 Tie fertilizing sperm pierces the zonq pellucid* &ptnei rates Hie ovum. 

(gS) A FerUlizokfon membrane » fermtol around the ovum preventing purHicr Sperm entry 
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fan a raJwU 


fertlifinj 

sfcrnt 



^wulc pttnvcliiu 

\ j‘”'i< * 



0 *)'The head of the penetrating 
sperm detaches Pram. Hie rest ^ 

. O fbkrtedie 

of the Sperm & sutei Is U Farm °70J? O > .ion# ptUMl^l 

the anode pro nucleus containing the haploid number of ahrvmesomcs) ■ 
(5)1Ke nucleus of the ovum forms Hukmalef'ameleitt (OrnMnlaj HitlupW< 

0>-JS* nudeur membrenesef the S pranuelei disappear Uhelrchaaaav** 
hoc*#** around the eguafor 

Results of fertilization 




6 ) 


number of chromosomes is restored 
embryo is determined 



Chemical 


division Cscries of mitoh’c divisions ) starts in the 


Cleav8 


division 



i Scries of mitotic division* securing in It, 

Ceil resulting from the cleavage is Called I 

I 

*$ite * Clear oa* divisions occur ih the zygohs as it passes 



Ui 

'll 




*ste 


COTTie 


jVi uterine t fa Hapten) tube to reach the Uterine Cavity • 


iss 











(fiTbe^U-Gelljtgg^'. * o M5 o 

MorUla C iZ- ft// s/a^O appear* about the 3td day 
s still surrounded by zona pejlaeiola* 

: Cells become soon nrrtvtgedInti an inner Cell mass in 

CentUe "U oilier Cell mass in the poupUcry- 

B\dSt0C^st • (develops In the 4 th. day) 

_ _ : mtafuk Continues tediuidoj 

Jffjuud pern the ul&time Cavity enters the spaces 

between the cadis- 

k these spaces jo/rt each ether Farming cm* kxgt 

Ou//fy Gdlfid U astoCeUu themurula isneuj 

Ca Md bias 10^5 K 

(da disappears by the end of the hkb day* 




implantation 
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blntocele 



laser call mm/ 


* Hie blastocyst- teaches the Ulerine Cavity by the 
6 Hi Jay. 

# Differentiation of the blast* 

the Cells of the eater cell mass tthe outer shell) 

form Hie IrophoblosKwill Form PeeM membranes) 

— the Cells of the inner cell mass become located at one pole b Called the 

* . 

embryo blast* C Form Mie„ emnbr/o IfselF)- 

- the pole of the blastocyst at the Ontbryoplosl is (kited the embryonic pole 
-the opposite pole is Called the abembryonic pole • 

The b kslocyst becomes attached to the end* metrium of Hie uterus by the 

% 

Slh or 6-lh day after fcfti hzatibn • 


lantation (embedding) 

9 

*Definition ijtis th* penetration of the blastocyst into 

the superficial compact layer of the uterine codametrium- 

xTlttlC t be$irts about the Sth or 7lh day & £j Gnnpfetc 

about the Htk. or 12th daf after fertilization • 

+ Normal Site of implantation: the endometrium of the 

posh mall of the fundus of the Uterus • 

* Steps • 

9 • 

CO The blastocyst becomes attached to the endometrium 




ptnehvhi* 

cUfeet 


by its embryonic pole 


embryonic pole begin 



9 

lb erode the epithelium of the endometrium Cprobabty 

by enzymatic action) forming a penetration defect in the 

endometrium • 

) The blastocyst enters the endometrium L by its embryonic poleJ 
through, the defect ta become embedded into it • 

After Complete embedding of the bias b cyst* the penetration defect 
is closed by fibrin doh dmphnhiion is Completedfy thegtoculh of 

the epithelium to Cover the defect* 
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e Cavity by the 


fsb 

r outer shell) 

9 

Pot hi I membranes) 



ulastocv^t 


AtMmbryunic 

pul 


UastoceJc 


T rutihoM» at .• 



Iwur call nui*/ 


orrte located at one pole & Catted Hl« 
|fo Itself)- 

« 

yoplait is Ckiled the embryonic P «Ic 

• * 

Embryonic po)e • 


w 

^Sf end* metriunj of th* uterus by the 


end* 

metnurn 


Cmljyonic 


(Jibedditto) 



t blastocyst into 
iter tat endometrium- 
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* Abnormal Site of Implantation * 


• 9 % 

fAI Outside the Uterus (Ecfapic preghonyj 


I 



CD Ovarian preg na 
4ft /Ibdomfnal /> 


• * % 

sy ; implantation in thacNWfy 

i implantation may occur in 


the peritoneum of the pelvis, intestine or omeat*- 

• . 

, 7.0 f/je 2 previous types one. rare • 


pregnane 


t implant&hon in the 


fallopian tube swelling —*- rapXwu \ 

Usually occurs in the 2nd month CaUS«' n 3 \ / 

/rtF«rn«if haemorrhage. * 

* ectopic- pregnancy usually, ends In death of the exftbry 

(B) Abnormal site "? in, 0 l„nUicn inside- the UUtas ‘ 'Plactnh, PreVI« 


ruptwte 




• • 


• -V* 




fc&i 


Urtnar 
W bf««£ 


Sr 


r 

< 



isa pkmnb, p-vt- Sex jeterwi ino Hon 

7fe Jr of /for. embryo is determined at the mama 


7 ffe ovum 


d number of chromosomes 


auto Somes •+■ £777<f X chromosane 


it "The sperm also Contains the haploid number of chromosomes be 23 

‘ _ — _ A * A 


fhoutever^}' the number of the sperms contain 22 autos 

y sex chromosome' ’Iftc other of sperms Contain 22 » 


-*• X 


On 


• • 

na to genesis in page 2j 

fuses with an ovum b the diploid number 


9 \\ 

$.~fh e Sex oF the embryo (whether male or female) is determined 

% 

CO jf 4 sperm Containing / chromosome fertilizes - 


result will be a male embryi 


(p) df a Sperm CoritcuMvag X chromosome fdhlizes 




]mia/e 


be 


Pentode embryo 


eortbry* 



V 

* ■ 


y<W 77 i 
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Second 


Week of pregnancy | 


"The fo Having events (.Changes) occur daring the 2nd w eek. • 
(nllJlplonUltioWtfie. blastocyst Completes its hmpbntalton by Hie 11 


Hi 


or Wlh day. . syftcyHa-hmphohlatJ' 

(Q Ik) phcblaSt: differentiates into 2 bfers <£ Cyfrtlbfho blast 

(9) ('HI OtycbloSkcinner cel/mass) beam s X layers (bi'hminar germ Jisc) 


(4)2 Gnitks are 


4° r 

. -fAnrniotic cavity 
formed y 0 ifc sac . 


rme 




’ Ectodermal layer 

Sndodermal layer 


•• m | 

&& during the 2nd. uietk the. tropho blast shouts a rapid rale of growth 
as Compared & the slouf rate of growth of the embryonic disc . 



(1) Implantation: the b Us to Cyst is partially 


embedded in the endometrium . 


(dinner cdl mass (Embtyoblasb)’ 


ectoderm 


- 4 - 


■ 

* the Cells became organized to form a bilaminaf 
germ disc- formed of 2 layers • 

(a \ inneiT cndvdermal layer formed op smell, 
polygonal calls facing the lumen* 


0>) Outer ectodermal layt 
Cells ' 

CsfJro phobias l : 


vnode of tell Columnar 



syncy tio-tnphe blast 

Cyto-trophoblasl 


00 


differentiated into 


the tombry, 


olark zone without Ceil boundaries Called Syncyhio- ttopho bUsf 


pale ^onc loith clear cell boundaries Called Cyto - h 


uaimcu uy uai i looai n ici 






be formed as Polbids' 19 


th.'i Cavities » th * Amrubtic Cavil 

.»** »~*«“*r*jZ&Z&L 

t the Cyfo tropho bids! develops <* layer o - j, 

which Form* the r~F of the werubtic aafy while itt Floor wfbmejfy 


ectoderm*! 



•« 


Ninth Slenth Do 



natation 



^ the bias beys t becomes larger btn*K 

deeply im planted * 

h Hie pent Ira ho n defect becomes closeJ 

by a fibrin cbt. 

"• • • 


(Tt) Inner ceil mass (embryoblasl 

tto marked changes from the 

W'Trophoblast: 

CO file whole trophoblosb becomes diffe¬ 
rentiate! into tyho-U Syncytia trophobhst. 

(2\ s paces relied lacunae a ppear In the 

svrtcvbio-tropho blast at the embryonic pole 



( W Cavities ■ 

0) Ihc a mniohe Cavity becomes layer 

( 2 ) The lQf yolk Sac ; Starts b be formed on the ventral aspect of the 

• • . 

embryonic disc as follows: 

lay Cells fmm the cndedermal layer grow doom to line the inner surface 

of the cy to tropto* blast forming a arum brane Celled He user's membrane 

(b) the I *y yolk Sac noplaces the cavity of the blastocyst .Jts roof is 
fevnutd by the endo derma j layer white the Xomainiruy pond of ihs 

(Mill is formed by He User-is membrane- 


\ 
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The 10 & 10 Days 



ion: 


«*►»- tmbiytm’c 
C aeiom 


if- the biasho cyst is Completely embedded 

> the ado me trial epi t helium grouJs to cover 

% 

Hie penetration defect* 

9 

II- Embryoblast t no marked changes • 



jmmrnttc dyer 


splanchnic layer of 
erttumbryonlc metod* 


tram the 2 th day* 

2 Shoals matted progress * 


jg- Irophoblast 

(fySyncybjo- trophoblasb ; 

(I) neu) lacunae- are Formed (l*h«y are absent 

opposite Hie ab-embryonic. pole - 

Lacunae Communicate with each oMier 


Forming larger spaces giving the syncytio tropho- 


blast a trabecular appearance- 

B-Qyto lx o phobltisb • 

MlBBEHBHBB ■ ""! ■ » ■ ■ " Tl ^ 



syncytkt 

CyUtuphebbft 


SomeUtkeri* 


m/ 

spUnchntplavuc. i*» 


(I) Formationof extra embryonic mesaderm* 

0 

jp Ceils of the Inner surface of Cyti>*tnphob\ 

form a very loose t\ssue inllt Ji U\e exfro 

embryonic mesoderm • 

)p the tropho blast ujlll be Called the 

Chorion 6* the blaste cyst is haul 

9 

Called the. Chorionic vesfcle-* 

• , • 

C2> formation of extra-embryonic 

CMbm: 

« 

* Cavities art formed inside, the extra. - 
embryonic mesadernt TJfiese Cavities then 

ruse together forming the entry embryonic Cad* 
it ’This Cstdom. divides intowplel-ely the meSadutn \nto 



chorionic 


Somabo pleuric mzsecUtM uoh&h tmv llw a^<bwrfuUub h Owen M** A 


(2} splanchno pleur /'c 


j) 


Covers 
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the 


t • 


Connecting slolk or body 2»kilk is oi mass op rniesoderm 
-Wnq the roof of Hie (ttnm'ohc. cavity with Hie tropho blast 


21 


Ifc Cavities t 

0 ) Thfi CUtlmbtlC Cavi>y beoma* (fl^er. 

(2) The yolk sac Shotas no definite changes * 

(3) The extra embryonic Catlom develops (see p»2 0 ) 

% 


3 


•O 


I* 


<r 




V: 






1' ,r> 


J 




.W 




r ; • , 1 \n 




I ‘‘ 


MlS 


*> 


wi 


SF 

wm 


r>: 

!l 


■fr 


'■ 


$• 


I . V ft 


t 

y» 




• B ♦ 


IS Complete with closure 

of the penetration defect 

• . * 

by epithelium * 

IT-Ernbryoblast: 


470 marked changes 
Prom the Sth day. 

jflrTrophoblasb: 

A _ 


the most prominent change 
IS the appearance of lUfchononi 

vtlli as follows i 
parts of Hie Cyfo-ttophoblast 
at the embryonic pole project into the syncytio-t 
chorionic villi uihich ant surrounded by bop ha blast 

■jS- Cavities ■ 

(I) Attinichic. Cavity shouts no mgjor c-tusngc 


1 


\ m 




It* 




it Vi\ t 




1 * 


Qti 


i 




m 








VK 


*1 


& 


;h 


‘4* 


A 


* « - 1 




« 


At 




I 


4* 




\ *• 




SSJ 




rj*V\ V.-s « 

•%rv\;! 

‘y : •: 

J' J ( \v..* 

v 


,»* 


our ' 


nl 


. £.Iy'*” 
iy-.o ' 


Form ah'on of the Seconds 


oik SAC * the largest pan} 


SaC is Cut-off & the remaining pan} becomes the j2£y 


Volk 


l 

J 


; 










(m; Lnan 


in tne tmuryonic 



formation 


* 

embryonic mesoderm Jeajini to the trans format! 


the bilaminar germ disc into a bn laminar disc* 

(2} Formation of the notochord vJhich is 4 temporary supporting elemen/'A 

—— » • ————————— 

embryonic choc - 

* 

(B) Changes ‘in the trophoblast C chorion)- 


Secondary h tertiary) a«e farmed 


chorh 


I- Formation of intraembrjronic mesoderm 



A- rorwation gf Hk primitive streak J 

At Hie beginning a? the 3Ci week, the ectodermal 

Cells In the Caudal pwJ’oF Hie bi lamina/’ germ disc, 
migrate tb the middle line toning the lprimltiVestrM 

C a narrouj mid I in 

on either side) 

q_ Migration of th e Celts of the primitive streak : 

l 

it -C iL* orintih’ve shook insinuate themselves 


between 


hnmud 




to ectoderm is Qilled intra embryonic mesoderm. 

u the mflfl'tion of the 'mesodermal ceils antenuJy 

occurs an the sides of the middle lire the prochordal 


plafc. 


Way the mid line Region + the prochordal 


plate do not Contain mesodermal Cello A remain 
bilaminar (Containing endoderm b. ectoderm only) 

While the Hentaininq part ofthe embryonic cUsc is 
txi laminar l*e farmed of ecto. endo & mesoderm • 





derma) 


disc. 
ie sfrea 


nq areas 


) Salves 

•chons 

Jodernt 



m 


chord*/ 



un 

i/y) 

\5 


V77 





J • 


- t. 





n nr. nntJ nm n r n 


meso 

r? ®c56it<ta* 
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Imutrudiatrly behind HiC tendJomdet Hid 

primitive streak the embryonic disc *umafn* 
• # • * ' 
bildMieitd L't ocfaderm ^tendaderm with eta 

intervening mesoderm .this bilentlrjd peed is 
Catiid the, cleacd membrane • 

rochoral plate: in the cephalic 




m** 


pan/ of the embryonic disc f the ectoderm 
remains in Firm Contact with omdodentt i~e 

bite miner. This bilomitial mtedcan pant" in the Cephatr'c Aspect of the. embryonic 

olcoc is Coiled the prochordal plate which , later on . wilt become the 


bucco pfraryngeaP ^membrane 


of the notochord 



m • • 

node bprimitive pit 


streak 


iwrbra 


— Ci marked thickening of the ectoderm Catted 

primitive node (/Jensen's node) appears at 
the (ephefie end of the primitive Streak 
•» the primitive node Consists of a small 
Central depression CalM Hi* primitive pit 

Surrounded by a sightly elevated area • 

• • 

(2) Notochordal Process : 


the cells of the primitive node proliferate 
& form a Solid rod of Ceils Coded notochordal 

process (head process) which gratis in a 
Cephalic direction along the muddle bite 
between the ectoderm b endoderm • 

£ 3 ) Notochordal Canal : a small central 

Comal is hrnted inside the notochordal 

pro cess s tartinq as a forwardextension / 

the primitive pi t-b passing anteriorly* 

The notochordal Camel is c*wnecbed & the (WMHotu; 

Cavity out the primitive pit . 



neufirntene Coed 
<& hdtochorial 

plate 





Definitive 

notochord 


• % 



o 
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Sin the ftgion 
<*/tnJat the 


23 

ifcVie str** h 



educ 


>deftn kfifh it* 
ntinaj p«^ i* 



m*i* 


'n the Cephalic 
the ectoderm 

widoolemt he 

•di*n pail’ in the Cephalic aspect of the embryonic 
la! plate tuhich , later on j will become the. 

M 

\e • 


of the notochord r-iw- ^ * v» 


i 


erm 


Called 


) appears ot 

ltrack 

small 
t'live pit 

ire 4 * 



streak 

I# 4 cal n%€9ibix%ne 


Ac* CcJ) 



nobchodJ 


§ 

I 

> 


nolifemte 

k) Chordal 


s in a 




LrtC 


vl 


Central 

nl*l 

sion free 

crly 



neufentenc total 

A notochordal 

p/ale 





) Awe&W 



Definitive 

nobchcra 


• % 



0 ^ U Me Qrfwiote 
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(A ) Neurenteric cana l- 24 

* thi floor of the notochordal Canal fusts iuMr Hie unjoining onJoJcrm 
farming nohchorM-cnJoJermal plate which Infer breaks Joem * disappears 
and Huts a Connection known as neurenteric canal is formed serving as a 

temporary Conructett between the ammoHe cavity % yolk sac • 

(5) Formation of the definitive notoch ord■ 

— the rUanauung pa*} of the 'notochord C known as the notochordal plate) 
becomes hided along a longitudinal axis terming hhedefiYubVe. notochord 
which. IS a Solid Cord of Cells present in the 'nucldle lint between the 

ecJtoderm tyendoderm- 

— the endoderm belouf the notochord becomes reconstructed fohrm thereof of 

the. yolk. Sac- 

* Significance ofthe notochord ? if acts as a kooponry axil skelehn for 

the Wtbryo being replaced later on by the vertebra I Column, which is the. 
permanent axial ske.fefc>n- 


k 







1- Primary chorionic Villi : 

* begin to appear by the end oF the 2fli 

u/eelc of. the embryonic pole of the chorion 

' ** # ^ • f 

vesicle, tn increase in (lumber by the 
beginning of the 3 r d week- 

& each 1CX villas is Formed of: 

0) a Central Care of cytotropheblash 
(2 )cl Covering layer of Syncytia trophablash 





nj&> 






• © 


V? 


• *v 




s^7 s W> 

»yr«*r 


T S in 
villus 


2-Secondaiy chorionic villi : , ; .. 


> by the beginning of the 3 rd week Celts \ 1 *' 

from the extra embryonic onesoderm which 
Unso the Cyto fro phobias / sfatt b> penetrate 
the !£/ villi to form the jZSJichorionic villi 

le- each t£lt villus Consists of : 

(jX) a Central Cere of extfa^Csmbryonicmesoderr* 

(by a middle Zone of c *fto t rap ha blast. 

(py an outer lager of syncytia trophoblash 



5<fcH 


*=-> 


Syncytia fafhokl$*t 

' cyfo tnpho blast 


tvs.'; •: 


T-s • in % r i wriiui 


^xeu/w- 
ontbyowc maehm 


, inkrviMi? space# 

0)lertiary( functioning) Chorionic Villi :vr - v " - ^ 


j* By the ond of: the. 3— vice, k a loop of 
an afferent & an efferent Capillary appears 

Jj 

lh the mesodermal Care of theory vi'lli * 
t tuns Forming them into tertiary chorionic Villi* 

A/*3:0> the afferent capillary loop is Connected 
5 the umbilical a • white the efferent one 

is connected to the umbilical Vein- 

(pi) the tertiary villi branch in the Intervillus spaces 

& Oxygen &.nutrient substances diffuse fan the 
'rn ate ffid blood inthe inletvillas space to the Capilla(/ 
hop w the 3(Y Villas- 


% 



V; 

» %• 
• % 

% ♦ 
% % 

»• * 


1 1 


TS m \< *Z 
iry villus w 


strophe 


syncytiotropbob 
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Differentiation of the 3 germ layers 


26 


urin 


e em 


me 


to, 


I- friNTRA-EMBRYONIC MESODERM 


f 


:( 'll 








X*. •i 


• • 


A-c 


T-S 






«*• 




.1*0 


XiTtX* 




msk. 




LI. 


SSJfrf 1 


< A 






y.soc 


nthcharJ 


^agafer 


*®?SS«J£ 










a 


s/i^ of the nato chord Oh's obsentin 


i 

ectoderm & encloderm on either 

he region of prochordalpfale. 3, CloaCjt 


smetabrane) 


00 As development procAd* 2 lorgitudina! grooves appear in the ‘mesoderm 
on either side of the notochord dividing it Onto 3 ponds : 

(d)paraxial mesoderm (b) intermediate mesoderm col at-plate mesoderm 

A- | Paraxial mesoderm | : 

>■ Consists oF 2 thick longitudinal bands, 

one on either side of the notochord• ^ 

? /\bout the 2ath cloy transverse grooves 

appear in the paraxial anesoderm dividing 

it into small mesoderm*/ blocks Called SOHlitCS 

iscpoiroL 

Rate of formation of the Somites : /^7[f\ ites 

y. the paraxial'mesoderm bggins fe divide into somj£t> f P Iff 1 

by the 2oth dny u/here the 1*£ pave Cmast cephalic) V f I *7 / 

of Sonnies appear- \ l|||/ f 


A 


* 









ves 


* 



notochord 


Paraxial nwsod- 


'intermediate » ' 


1st poirof 
f Somites 


additional pain# 


farmed each day 


from. the H /£- tb the 30 day be by the e*uJ 
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(!) Initially the. intra embryonic meSoclvm is farmed by the I7lt day 
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in a cranio Caudal direction i-e. appear i’n frhe cranial pW* 

of lb* paraxi'al mesoderm thmproceed fdrmah'on Caudattg. 

» Number of Somites : U 2 - U V pairs of Somites Arranged ns follows 

^ • 

k occipital, 8 Cervical j 12 thoracic j 5 lumbar j 5Sacral & 8 -Iff Coccygeal 



% 

* Fate (differentiation of die Somites: 

• • 

X- At the end of the L ft week the Somites start 


omyalcmc. 


to differentiate in a. cranio-Caudal direction 
^ Bach Somite divides Into 2 purts: 

— a Ventco medial pedt QdUd Scleroiofn*. scUmlcn*. 

- a dorso^ lateral pod" CedUJ domto myotome 

% 

Sclerotome ♦ differentiates into mesenchyme C C>ToFthe embryo) 

which (Mitt give the C»Tj> Cartilage ceJls & bone cells of the ctxio. f skeleton 

A 

Z'Dermomyotome: divides into .* 


to) 


lateral part C alled derate to mt which Spreads Undercover of the ectoderm 

to form the dermis op skin 


Mcddll pond CaUsd 


dev 


(viII form the skeletal muscles of the body . 

* Age determination during the Semite period 


y During the active Somite period^ behaeen 20 t* 3« dojs of development 

the age ef the embryo Cam be mighty estimated by Counting the number 
a>f Somites as Shoioh in the following table 



1 Humber o f Somites 

1 

4 

7 

10 

3 

16 

19 

n 

25 

Z% 

31 | 

I age in dags 

2t 

21 

2i 

23 

n 

is 

Z6 

27 

Z8 

• 

29 

36 1 
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yoU~t»C 



/at.plate mesoderm* 




Intermediate mesoderm 




fongitudina! band fane 


between the paraxial 


sffiP&oderm C medio! fa it) & lot' plate mesoderm (lateral 

+ Fake : 


Cervical r«flibn i> V>ecoroes segmenM 


becomes partially segmented 


ntej form in a a Solid mass CcUltd 


nephrogenic, cor'd 


Jf Derivatives ; the intermediate mesoderm 


Ji C testis 


excretory units C nephrons) 


C 


Lateral plate mesoderm 



vu 

I i*l 


^y/ //aj /<*/• /# the intermediate mesiderm near the edges 

% 

of the embryonic disc & ex tends cephalic fa the prochardt 
tb Cdviti* * appear Inside the fob plate mesoderm U unite 

together farming the Intraemtbr/onic Coelom which, 
divides the lot- plate mesoderm into 2 la Vers i 


•« t 


; 


m t 


fl) somatic a-parietal layer •• which becomes adherent h the- ectoderm A forms t 

inusclci, C-T- & supportive elements of the body wall 
(^spl anchnic or visceral layer : becomes adherent to the endoderm Ogives rise b 

HO the serous membranes -• pleura, pericardium Scperibaeum- 

(b) the smooth muscles, C-T of th&gastro intestinal & respiratory tracts 

(c) the cmlio- vascular system- 
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• % 
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paraxial mesoderm 

Intermediate mesoderm 


'lat-plate mesoderm 
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•&& 
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I &1he Ectodermal germ layer 



(I) At first, the ectoderm forms the dorsal Iqyer of th 

Constitutes the floor of the- amniotic Cavity • . r . , 

& After fdding, the ectoderm becomes the outer layer of the body oF the embry 

& the ectodermal germ layer differentia Us into the following structures • 
la) the epidermis of the skin (including the hairs, nails iSkin glands)- 
(b) the neural tube which develops to Form the nervous system • 

(tithe sensory epithelium of the sense organs (d) the pituitarygland • 

• • 

»• 

Neural tube 

The neural tube develops From the ectoderm in the Following steps 
m formation of the 



the ectoderm 


forming a median band Catted neural plate (neuroectoderm) extending from the. 


primitive node, to the. buccopharyngeal membrane. 

(2 ) Formation of the neural groove *• 

fa edges of the neural plate become elevated forming fit* l 
&as a result, the neural plateis transformed into neural g 

(3) Formation cf the neural tube 



V the neural groove deepens, the Rb & Lb neural folds approach each other 

in the middle line bstart fusion at the region of the trOrsomiunhe fusion 
of the Z folds then proceeds both cranial & Caudal direction thus transforming 
the neural groove into neural tube which is hurried under the surface ectoderm 

(U) Closure of the anterior & posterior nearo pores :• 

open (Connected to the 

amniotic cavity) & Called the ant S,post-neuropores • 

-then, the ant neuro pore doses at the zo somite stage while the post- neun 

doses at the 25 Somite stage • 

i$ ) Differentiation of the neural tube * 

the broad cranial part of the tube will form the bmin 

will form the SP 
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first, the aitbJerm forms the uatml hyeraf theembrjonlc Joes, 
lined yolk sac sac tJLmes incorporated mb the body of theembryo hrrwythepnmibve. 

out which qives the, following endoder met de rive ti ves * 

Me epithelial lining of : m the dictate tract « 


W 'iSSW © fa middle ear cavity ABustachmn tube ■ 

Oi) liver ( 5 )pancreas- 

Folding of the embryonic disc 


> fit the, time of Formation of the somites (by the endofthe3rd WeekX 

the flat embryonic disc starts to be folded ventmlly Abulges into the 

amniotic Cavity • . 

> “Types of folds? the embryonic disc becomes Folded in 2 directions 

simultaneously : 

cp in cephalocaudal direction storming the head told Sr tajltojd • 

£ 2 ; in lateral direction : forming 2 later al tolas- 

»Causes of folding * 

Cl) differential growth in the embryonic disc the Central (axial) 
am of the embryonic disc grows more rapidly than the peripheral 

parts 

(2) die progressive expansion of the amniotic cavity * 

* Results of folding * 

(I) the flat embryonic disc becomes ofUndrical* the embryo acquires its 
characteristic form • 

(3) the amniotic Cavity which was dorsal to the embryonic disc now 
surrounds the embryo almost Completely 

fa ) formation of the gut • as a result of the formation of the the. z 
iat folds, the upper part of the eniodenmllgdined yolk sac 
becomes incorporated into the body of the embryo forming the primitive gu 

(b) &part of the yolk sac remains outside tite body of the embryo 

forming the definitive yolk sac which is connected to the primitive 
gut by the vitellointestinal duct • 
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(5) As a result of Formation of the head fold 4r tail Feld, 





tb) hitofgu t:)) 

(c.) midgul • d 

CaudaL 

icardial Cavity becomes cranial to it af terfvi 

9 

tb) the pericardium & heart come to lie on the* ventral 

aspect of the embryo 

(& fa septum transversum which Was cranial b the 

pericardial Cavity becomes Caudal tb it after folding- 

• • • 

(e) the Connecting Stalk which Was attached b the Caudal 
end of the embryonic disc Comes to lie on the ventral 

aspect of the embryo * Stptunt • liartsvcrsum 

(fy the cloaca] membrane which was crqniol to the Connecting 
5 talk Comes to occupy the caudal end of the embryo 

after folding • 

l 

« 

(7) formation of the umbilical rim 


septum tmnsvrrsum 
pericardium 



Connectmq 

stalk 


allantois 


comes 


ventral aspect of the embryo 


f attachment of the Connecting stalk tb 
the ventral aspect of the embryo is bonded by th 
the 4 folds & is Called the umbilical ring • 

Features of the folded disa 


cranial end 


oduced by the growing fotebrait 
produced by the growing hearts 
cession between the previous zsuri 


(r) the Caudal end shows the following features: 

0) the cloacal membrane: occupies the most Caudal end 
(X) the allantois & connecting stalk • lie cranial to the doaoJ membrane 


(C) the ventral 



: shou/s a wide umbilical orifice 
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Mpevelopmet 


Intm-embtyonic Coelom 

* Definition : it is the body Cavity of the embryo which is situated botwanth 

The. somatic tksplanchk layers of the lot plate- mesoderm-Mams theCaMesofti,. 

intermediate f " 

•.i ir irni i w. i 

_ series of small clefts in the lal-plate^yi 

~~y? 

mesoderm 

these clefts unite forming a single Continuous 

u.-shaped cavity formed of: 

a) a. transverse Cephalic part which crosses they 
line infrontefthe bucco-pharyngeal membran 

• it I # # J A I /\_* 1 ^. 11 - 


32 


_ Caudal ly 

then open into the extra- embryonic coelom 

at the lateral margin of the embryonic disc■ 

• • • • 

the lb Coe lom divides the lot-plate mesoderm 
into Z layers t dorsal & ventral): 
a) the dorsal layer becomes adherent io the 

cctode reforming the smatopleun Cectoderm+mesoderm 

by the Ven tral layer becomes adherent to the endod, 
forming the s pinach no pleu re (endoderm+mesoJerml 


bucco-pharyn 

memb • 


* Differentiation of the IE- Coelom 



the !■£■ Coelom gives rise to the 3 serous Cavities 

of Ole body (pericardial Cavity, pleural Cavities 4 the 

peritoneal Cavity) as folbu/5 : 

(a) the cranial transverse part of the IB Coelom forms 

the pericardia[ Cavit y■ 

lb) the cranial portions of the Z lateral limbs 
will form the 2 pleural Cavities • 

• • • 

(C) the Caudal parts of the 2 lat- limbs will uni fe 
together forming the peritoneaI Cavity - 
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WMM3innMKKM 

Mesed 

\erm 

BC ted 


erm 


1 -Epithelial lining of ■ 


ni tiie alimentary canal except: I Cartilage j bonetjoints 


If) All types of Connective tissue, I J r NervcUS System • 


bnain &spinaJ cord 


- ant* part of the mouth 

- lower part efartal Canal 

id the respiratory tract 
($) the urinar y bladder Cexcept 
the trigone) . 

(!t) most of th e urethra 
to) Bar t 


Q) All types of muscles :skeletal, - pia x, arachnoid mater 
Smooth A cardiac muscle • - sensor y epithelium of the 

(3) All Cardio vascular system : sense organs 


the hearbj blood vessels 


(2) Skin: epidermisjhairs nail- 


(ty Bone marrow % blood cells I (3)Qbnds * pituitatyglandA 


(5) lymph vessels ball lymph 


I he medulla of suprarenal gfan 


tissue: lymph nodes ^spleen- I (U) Diqestive$ystem : lining of: 


(a) pharyngo tympanic tube . I (6) Serous membranes : pleutn, - ant part of of oral cavity 


fa) middle ear Cavity 


pericardium %peritoneum • I * lower part of anal Canal 


i&inner layer of the eardrum- I tl) Dura mater & microglia, of the I j5 ) Respiratory system: 


fi b parenchyma of : 
m tonsil 


nervous system 
©) Dermis of the skin 


12 ) thyroid A parathyroid glands I (g) urogenital system except most 


( 3 ) Thymus gland • 

( 4 ) Liver 

(5) panefeas 


of die urinary bladder a urethra 

(lo) Cortex of the suprarenal gland 


epithelium of the nose 

(A Ear: external auditory 
meatus3{outer layer of ear 

drum. 
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% 

of the enibwnic disc 




3WecK 

WnJeJ of 


WT* 






(I) Initially the bmbryonic disc is nounded of /$& ^ >Si03 

o iw m outline- • 

C2> As development proceeds, the Cephalic pad *>«<<*« 

of Hk? disc- grouts at a higher rate than the Caudal pnmtovt 

* AHmH 

part So expansion of the embryonic disc lakes place 

"wr ore in its ant* pad* and it acquires a pear-shaped caudcJ end 


" mimINn 
■ n#J 

pn'mih'Vt 


Wil 

x / I 


MV 


r 


.» 


V L* 



appearance. 


External appearance of the embiyo 

duri ng the Utb toSit Week of pry nancy 

% 

CD 'The fore limb buds appear at the beginning of the 5^4. 
tueek at a level extending from. If th Cervical to l s Ji. 

thoraeje Scoti fes • 

(%) flie hind limb buds appear later t* Ifc at the level op 

the lumbar Z» Upper sacral Somites 


/oik v 


* 

t: 

vl 




ru 

umbilici 

cord 


4M. 


budl K/vJ* 

J? 




week 


nr 


•y* 


JAB : af PiYsP the hmb bud* project at right Angle to the 
long axis of the thunk bat in the 7 th & 8th weeks •* 
a-the upper limb is adducted Si rotated laterally. 


b- * lower 


is adducted & rotated medially. 


(3) During fh is period Cl*til b» &th. meek) the face 

1 I 

IS formed with the appearance of the CarSMose lb 


eyes • 


determined 

# 

OS folio ids : 


age of the om bry 


pericardial 

-liver 

bulge 


hand 


C*RknflHim mffl» | 5>.gm/».| lo~Utnun \ 17 - 12 mm I 2 *-\a m 


4# 

M D 


9 " 



approx 1 mata 

ant in Wee k5 


5 uwek5 <£ \deeks I 7 weeks 


8 Weeks 
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DECIDUA 




** 


'ometrium 


.# • 


f Catiptcfe 

cUciJtuL t 


8 


35 

\ UU%U 

capMiVarlt 

ilLitti- ^ utt,u 


at 




7. 


^wr*U 

c«nlc*l «•«» »'•* 


* Parts of the decidua ? according k its relation 

bi the chorionic vesicle * Hie dead tut is divided in To 


T 1 

T 


3 pa* ds J 

0) Decidua basal/5 


the pant which 




■4 


r 


HltrUf Mfltjf 
tflatnllktNf in 
• If# 


the embryonic, pole of the chorionic Vesicle he 
the paxf facing the chorion Frondosum (see p % 37 ) 




0 


m 


m 

■/aver oF decidua 


m 

* 


««|Im 


tkrldw# kmlH 


I1lc#1 


Covers Hie ub - embryonic pole 


m 


Vesicle i t Covering the chorion laeVe Panning a thin 


h i • 


. I* 1 # ~ 

Uj/J *cM»* c»*»»1wl» 


Capsule 


m parte 


xfaie of the different 


part lining Hie rest oF Uterine Cavity. 

6 of the Decidua - 




w 


4#cIAm 


38 


•anlotlC 

$ 


nt pcviF* oF the decidua cote similar in structure. 


embryo grows 3 the decidua, baa d I is develops to Form the amt&Mal 


pxvu 


#l7ie other d pads oF the decidua tdecidua CapsuUvuo & deciduapnvcktduo) 
degenerate while the decidua basalts remains Functioning * 

y Haw Joes the decidua Capsularis & parietalis degenerate ? 


— as the eanbryo grows* the decidua Capsularis grows & expands with it 
amd projects into the uteru/te Cavity ■ 

- Luiih further growth of the embryo, the decidua Capsularis becomes stretched 

begins to degenerate and Comes nearer £ the decidua paxiththi which becomes 
Com pres ted amd begins also to degenerate - 

9 

- Finally the olea'dua Capsulanto K decidua, panutalis Come in Contact with 
each other & fuse together obliterating the uterine. Cavity . 
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kv7/i: 


(v'n 


c. Cavity 



delldua basal1« 

decidua capsulerls 


decidua pirliuHi 


cervI* 


cervical awcou* p 1 «d 


uterine cavity 
dlalnlsMng In 


alie 


% . 


vagina 


. decidua batalll 


umbilical cord 


fused 
decidua capsularli 

and 

decidua parietalW 


aanloltc cavity 


* . 


decidua cepsularls 


• I ■ 

uUr in shvetivu 


9 

i 
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DrfWttotTSA./ nitrones include ail the embrymoc 

w Hichmce denied From the primrhve btashmeres C Ceils of the blastocyst) 
A Jn no! enter in the formation of the embryo itself. 

TZTZon.hronee are : (,)Chorion ^mn^uhnb.licalcorjb 


(U) yolk Sac- 


-"nj c 



V/a cert Id 


* Definition 


name 4 /Ven & ^ krophoblask after the Formation 


crtra&ynhryoai'c. ovtesodenri 


I~ formation of the 



m Before impiantat.en. me rear, of the btashocyor is simply Caiied the tmphabt.st 

(a) At the beginning of implantation the tropher blast deferent,ithes mto 
art outer syncyho-trepheblast & an inner cyhtra pha blast ■ 

(3' 'the eg to trepho blest liter forms the extra-embryonic miesederm on its 
inner surface. winch later jpirfcs inlo s°matt>pl«ir,c h sphnehnopteuric layers- 
... Both the tro phobias! and the somato pleuric. mesoderm on. C*UJ theL 

Chon on Zt the blastocyst io Cuurd i/irClwtiouiy Vcbicl i 


•fl- Development of the Chorionic villi: 


(l) primary chorionic yilh : 

( 2 !) Secondary chorionic Will : 
0 ) “Tertiary chorionic. Vllh ■ 


describe them {see p m j25) 
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~0r i-ater development of the chorionic villi: 

/ 

the tertiary villi branch, extensively to form 

% 

a vi Nous the*. • 

X the /ynqjorily of these branching villi one fre 
cuid Surrounded by onalernal bU»J Hx faded absorbing 

villi . 

* Feu) number of Vi/H penetrohe info the substance 
of the decidua basalts H Ft A the Chorionic, vesicle 
lb Hie wall oF the uterus & failed Afldloriflq Villi • 


Abtorb/nj Villus 
Anchoring 


T £- Form ation of the Zparts of the chorion * l-ty lot ropho blast 



btyonic mesoderm 


» Jn the early weeks of pregnancy Hie chorionic 
\Z(lH Cover the whole surface of the chorionic vesicle. • 

f As pregnancy advances the follou/ino chances occur 


syncytia trophoUash 


Chorionic villi which lie over the embryonic pole of the ch&riont 

cle became nrtore numerous h well developedgiving this pent o F 


ptver oF chon bn 


CMd chorion Frondosum 


Chortonic 


remaining pax/- ef the 


Hu's 


of chorion becomes smooth C haring no villi) bl is Called 

% 

chorion lasve ■ 



U4 kxualOs 


> Definition i dt a Vital organ o 

i r j 

the foetus % mother allowing physiological exchanges $ 
between the foetal k maternal circulations -d/ 

ads ccs a nutritive 3 respiratory f excretory 
endocrine organ for the Foetus during the intn 

life- 

& POitS * the placenta is formed of the tallowing 2 ports ’ 

U) fcetpLfWrt: the chorion frondosum (see above), 
WWfttewdjWfp' thc decidua bits at is (seepage 31). 


ea duo 
Copm\atis 


■i'jjl parietal is 

; I///U/ uterine Cavihy 


j 






























Struct ure of the placenta • /jzyintervuious spaces- 

1^2istructure preset 

\s) placental barrier 


i) chorionic Wl/i« 
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(I) Chorionic Villi 



(containing 


extra 


tjpf area of the chorion to which these 

attached is called the chorionic P la 
the villi which get attached to the dec 

basalts are ceiled anchoring 


basalts are 

_ — * - - j • "i 1 Vjc i t fjw m fn MSI 

- the side branches of the s tan if 


intervillous spaces 

min Ur villous 


ace : (the space between 



lltpyillCal Cor'd 


(2 ) in tc tv / ZL ~— f \ chorionic plate (Forming its FloorX 

;h£7 uTween the basal plat* (formlny Us roof)*, the charm P S, 


maternal bloo 


intervillous space) 



the basal plate 


adjacent anchoring villi to form a Continuous sheet 

(ic) fin r ental septa - arc finger- like processes \ 

hZdxt not of the intervillous space bat do not re 
(5 ) cotyledon s: phases of the placental Septa are Conespon 

grooves on 



fdecidua basalis bounding elevated mosses icotyled 

taemtai Barrier: It means the layers of the villous wall 


F the floating villus) from the mah^nal blood 


Space) 




thTendothchal lining 


extra - embryon ic mesodermin die core of the vrilus 

& a Iyer of cyb-trophoblast 

(k) a Inver of syn cytio- trophobiast 

»a lloiv easier exchange ofyases « nutrient 
Composed of 2 layers < 
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placental circulation : has 2 Components 



lA) Maternal circulation 

maternal blood (o\yg 


facenki * 


;piral arterioles 


decidua basalts to the intervillous spaces between 

Walled decidual veins • 

(B) Fee to I Circulation in the placenta 

leoxygenated foetal blood teaches the placenta 

branches of the Z umbilical 
blood Flows through the arterioles then the Capillary 

u/ltere exchange of gases fakes pin 


<ygenated blood returns fa die Foetus via venules & veins 
rich v>in one another s drain Into the umbilical vein 


MORPHOLOGY OF THE PLACENTA 


The Full-term placenta has the fallowing Features 

* Shape ' circular disc - 
*Size ? 15-25 an in diameter 4 3 cm thick tin the centre) 

: about if kg- 

acts t It has Z surfaces : Foetal 4 maternal 




Foetal Surface 


A 


ft 


t 


branches of umbilical I CoLyleJoriS 
vessels seen through 
the atnnion 


V 


>1 


I* 


% * » M »« 




i Jua basalts 

removed to shniu 
underlying 
chorionic villi 


IV 


r' 


umbilical Cord 


ML 


Ltti 


iW 


\ 


amnion (cut) 


i • 


*Jt is directed inwards (towards the Foetus) j directed outwards towards the uterine, wn 11 
v Formed by the chorionic plate f fonned by the ded 


# very smooth ^Coveted bythe amnion -Ihe I Cough $ irregular- It is divided by 
umbilical Cord is attached near the Centre grooves into 15 -ZO slightly elem ted 

of the Foetal surface 4 the umbilical vessels | areas Culled Cotyledons • 

arc seen diverging from the site of attachment- 





























Growth 



tacenta 
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becomes Completely formed by the 3^ month 


v? we r /ULC,,L , --— /—, —f-, i n size as roil on* - 

(2) /r<# 7 ? Me monlh onwards, ttie placenta of inter* Ho** 5 5 P act * 

C (a) it increases in thickness bj Ration wall - 

* * diameter secon ary h t a grow ^ j^ npra tion which is 

(3) At the last month of pregnancy, the placenta unde ~ 



(Vflbmsis ofthe villi resulting in reduction of the F tac f ,ta, f‘‘ n ^ a ^ rnis , 

(b) the beginning of Separation of the placenta from the Wall of the UU 


FUNCTIONS OF THE PLACENTA 


between the foetal blooJ 


(\) Kcspiratorj function : the placenta allots exchange of 1 gas 


Sg&Zr&r»W Muses fro* the oiaternal *oJ fe WW 

foetal blood to the maternal blood- 


(b) 00% a 


SJ 


function: it allows the passage of nutrient substances 


bio 


function' It allows the diffusion of the nitrogenous products eg 

from the foetal blood to the maternal circulation- 


Secretory (end ocrine) function * the placenta secretes the following hormones 

secreted starting from the end of the h til 


is essential for the maintenance of the normal pregnant 
reaches the maximal secretion at the end of pregnancy 

increases the sensitivity of the uterus to the oxytocin I 


gonadi 


They pass to the maternal blood — urine 


(used lor testing the occurance of pregnancy) - 

(d) Melanin spreading factor: responsible for pigmentation of skin ofeertai 

areas in the pregnant mother- 

^' protective function : the placental barrier has the following functions 


to.) it prevents the passage of most ibut not all) microorganisms to the foetus- 
Certain viruses Ctg Aids & ga'man measeles) % bacteria (eg syphilis) can 
, however, cross the placental barrier % in feet thcfoelus- 

(b) it prevents mixing of maternal blood Cells with the foetal blood Cells « 

(c) lb permits the passage of antibodies against Some diseases from the 

maternal to the foetal circulation • 
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CONGENITAL ANOMALIES OF THE PLACENTA 
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• • 

/A) Abnormalitie s hi size&sha, 

_ (placenta membranacca) : the placenta hires tiiegrta ^ 

Mrt oftte uterine" Cavity. It is due b the persistence, cf the chononic 


of the plate riba) 


[both chorion frondcsumA tacVeshare in the formation of 




(Z) Accessory placenta (placenta succenfuriaba) ♦* the placenta has one or 

^accessory lobes Completely separate from the main placenta- 

( 3 ) &i discoid placenta ♦ the placenta is formed of2 disc- like equal ports^y^^ __ 

each of which receives a branch from the umbilical artery • ^ 

0$ placenta acc retcL * a placenta which shows abnormal fixation bo the wall of the 

due te> extensive invasion of the stem villi to the myometrium • 



(B)AbnormatiUes of po sition t 

Y Normally , the Implantation occurs in the post • wall of the fundus 
% the placenta develops in the upper part of the uterus • 

y if Implantation occurs in the lower part of the uterus > the placenta developsfy 
the lower uterine segment A is Called placenta previa - 
* Type* of placenta previa : according to its relation to the internal os of 

the cervix, placenta previa is classified into 3 types : 

(l) placenta previa lateralis: the placenta enchroaches on the lower uterine 

I^B PMPP MHl BV • tM Mi Mv PM MP PP ®P PVP VP 

segment but does not reach the internal os 
(ft j)_ _ y_ mayinalis: the margin of the placenta overlies 


Normal 



0) Jf 


tlte internal os of the Cervix 

_ ^ !/^ ^ C&ikfe of the placenta overlies 

the Internal os of the cervix • 


NS • placenta previa is a dangerous abnormality leading to premature 

Separation of the placenta from the uterine wall before labour 
which results In ante -parturn haemorrhage Lie before) alour). 

(P) Abnormal attachment of the umbilical conj do the placenta : 




see page tf.6 
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The Amnion 
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Definition 


amnio - ectodermal tu 


* Early development of the amnions»ammotic Cavity 

0) the amniotic cavity starts to appear in the 7tb day as small 
intercellular clefts beluteen the ectodermal cells & the trophobla• 


toJeriti 
JoJernl 


• 

between the trophoblasbft the ectoderm 


% 

small space 


rooted by 


cl layer of flattened cells called the amntoblasbs 
vuhich develops from the inner surface of the trophobla51 
t> after the formation of the extra emb ryo ni 


mbryorve C oelom 


• w M 

the roof of the amniotic Cavity becomes separated 
from the trophoblasb by amass of extra embryonic 

mesoderm Called the Connecting stalk t body stalk) 
the amniotic Cavity is now bounded by a membrane 
brmed ofamnioblasts 4-extra embryonic mesoderm 

k is Called the Amnion 


Formation of the primitive umbilical rum 



) ft t first, the amnio-ectodermal junction is Continuous 
urith the periphery of the ectodermal layer of the embryonic disc- 

> folding occursj the embryonic disc bulges into the 

amniotic cavity & the amnio-ectodermal junction becomes 

Carried to the ventral aspect of the embryo & becomes 

oval In shape & is called the primitive umbilical rin 

iment of the ammottc Cavity & cbtiUrati 



of the ext ra embryonic coelom 

advances, the amn 


3rd month it surrounds die embry 


widely 


amnion 


bliteraliw) 



chorion 
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primitive 
umbilical ring 


tlUntolf 



bod/ itiU 


• * 


hon’ori frtndos um 
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«IUnl«il 


primitive 

Umbilical 

ring 


primlllve 
Un\biliailOord 


pIlCIAU 


The Amniotic Fluid 

-- 


*Nature 


secreted by the amnioblast Cells db also receives urine Secreted by the fceta! kidney. 


¥ Amount : / — /-5 liters (at the end of pregnancy)' 

fluid 





acts as prote ct ive watery Cu shion around the embryo (protects against trauma ^externalpmssure) 

adhesions between the embryo A the amnion St also between the different parts of th* fodu 


tem peratu re around all parts 


of the embryi 


(5) pro vides cl space for the accumulation of foetal urine dr meconium (a dark 

discharge which Comes out of anal Canal before birth Si few days after birth) 
(b) protects the foetus against the strong uterine Contractions occuring late in pr, 

( 7 ) the foetus beqins sufallowinq of the amniotic fluid-This helps the developn 

V/ I I — - . ..MM. — . .M ... Mr. .. - - — ■ . - . __ , . - - - m f l 

of the suckling reflex * 

( 8 ) It has important functions at the end of pregnancy ^during labour *. 

(ft) at the beginning of labour the amniotic Cavity bulges downwards it 
cervix forming the^bag of waters 1 'which helps to dilate the Cervix gently' 


has an antiseptic nature ( washes lire vagina)' 

^Abnormalities of the cwmiotic fluid 


amniotic 



hy drawn IPS : the Volume of the amniotic fluid is less than k I i Ire this 


( 2 ) poly hyd 


adhesions between lheetnbry t 


IV lead lb premature 
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Definition • lb is a bundle of vessels enclosed inside a tabularsheath ofamnion 


*Develo 


from the placenta to the umbilicus of the foetus 


». • 



# 

(X? formation of the primitive umbilical ring 

-as a result of folding, the embryonic disc bulges into 
the amnio lie Cavity^ the amnio-ectodermal junction is 
Carried onto the ventral as pect of the embryo - 
-the line of reflection between the amnion S, ectoderm 
acquires an ov a! outline &is Called the primitive umbilical ring 

I r - g < —T . - , - — ■ m *mi a u 

( It) form ation of the primitive umbilical Card : 

— By thehdl week, the primitive umbilical ring Constricts 



ctaion 


dhonorf ftondosum 


stalk 


the yolk sac & its vessels &part of the allantoi 
tubular sheath is Called the primitive umbilical 



tlUALofl 


pUC*AU 


CJCD Formation of_ the definitive umbilical Conk 

- the umbilical Cord elongates &it& Constituent structures 
undergo changes as follows- 

(I) the extra embryonic mesode rm of the body stalk changes 
to amucoid substance Called ‘W/farton'S jelly* LfotW5 the main bulk of the eordj- 
die remnants o f extr a- etnbryonic Coelom inside the card gradually disappears 

C3) the yolk Sac becomes obliterated together with the vitellointestinal duct Connecting 

the yolk sac to the midgut- 

(Id the distal part of the allantois becomes obliterated while its Vessels persist 8< 

elongate to form the umbilical vessels • 

(5) at the week, a part of the midgat loop enters the umbilical Cord Cphysiologica) 

hernia.) then returns again to the abdominal Cavity after the loth week- 

Anatomical features of definitive U-card 


# Shape : Soft tortuous Cord having a smooth surface (.Covered by amnion) 

y leng th * 5o- 6o cm long & l cm-in diameter- 
yStfUCtlifC- it is formed of outer covering ofamnion enclosing: 

[a) gelatinous ground substance. (VJhartoiis jelly) 

(b) 3 vessels : Z umbilical arteries & one umbilical vein 
It) remnant of the allantois 



umbilical 
arteries 
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* Attachments: it is attached between the umbilicus of die foetus $ the placenta 

(near its Centre). 


«• 


A bnorma lities of the Umbilical Cord. 

M) wy sho rt cord ; may Cause premature separation of the placenta 

or die Cord itself may rupture. 

CZ) VCXy Iona Cord : may wind around the neck of the foetus 


causing Us death or may prolapse from the cervix 

O') Exon jphalos : the umbilical Cord IS distended .^Contains 

hops of die midgut C small intestine) 
it is due to failure of reduction of d7e physiological 

, umbilical hernia * 

( 4 ) Abnormal attachment of the Cord fo the placenta : 



(a) ecccntno attachment of the umbilical cord : — — 

(b) margined attachment of the Cord ( battledore placenta) 

# 

(c.) Whmentqus attachment of the cord : the cord does nob reach 

the placenta, but ends in the surrounding membranes. 

• 9 

(5 ) Abnorttr d structure of die cord : 

the Cord may contain one umbilical artery only (instead of Z) - 
this may lead to congenital malformations • 

(6) Knots of the umbilical cord : are of ^ types i 

(Adfalsc^knots • these are bulgings on the surface of the cord 
due to excessive tortuosity of the umbilical vessels Ihcy are nob 
dangerous to the foetus (normal). 

. are Very dangerous because the may cause 

obstruction of the blood fhvJ in the umbilical vessels leading 
death of the foetus * 






True 

knof 


W Double or triple umbilical Cord ■ 
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1 


1 


2 


2 


2 




> 




YOLK SAC 

Definition: it is a- ciwfcy Mdi Je^hp on the ventral sur fa cc of the. 

embryonic disc Ms roofed by the. endedernudgcnn 

i the yolk sac dewlaps in the hllowi 


D 'primal 




tJjz g}J] Jay when the. endoderm of the 

embryonic disc grouts doutn on the inner surface ol the 
irophoblast forming a-tnarbrane of .t 

_ the I W volk sac. Is thus roofed by die endodermalgerm layer wte 
ItswV. fa formed of Houser's membrane M its wring vtroen^cn^- 

- the \ry yoik sac later separates from the trophoblasb 

by the development of the extraetnbryonic coelom * 

JO Seconda ry ydk Sac : 

about the aid of the 2nd week when the 

terminal end of the IQ yolk sac becomes cut -off 
the 2Q yolk Sac is covered by the splanchnic layer of 

extra embryonic mesoderm 

a network of vessels CCalled vitelline vessels) develop /. 



remnant 
of l r Jyol k 5 ac 


the mesoderm 


(Up Definitive yolk 


T T ^ y J9 • 

f the embryonic disc, die roof of die 


2£yyolk sac becomes enclosed inside the body 
the 2-^y volk sac is thus divided into 3 parts: 


the part inside the body of the esnbry 



'j becomes subdivided into 3 parts 

reaut: inside the head fold oftheembry 

tail 


(b) hindgub •* # 


n jv y 


inbetween the foreg 


( 2) the definitive yolk sac : is the part of the yolk sac 


embryo 


i 


cm 


small body lying inside the umbilical 



(3) the yolk sac stalk (vitello-intesUnalducb) 'connects the primitive 

eathiith the definitive voTk sac- Later on.lt'becomes Completely obliterated • 


Mm"' 
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■v functions of the yolk Sac ; 

0) Me p rimitive g ut is derived from tie roofof tie y oik sac- 

(2) the ailantois is derived from the Caudal part oftie yolk sac (see. below) - 

(3) the primordial germ cells (spermatogonia or oogonia) arise from the Cauda! 
wall of the yolk Sac then migrate to enter the developing gonads oftire embryo 

(It ) Blood is Formed in the mesoderm of tie wall of tie yolk sac during the 3rd ^ 

hth 5 th& £th weeks- 

($) the Vitell ine vessels (of the yolk sac) form some of the embryonic vessels- 

MB: the yolk sac has No nutritive function in man 1 although it is called 
“yolk» sachet it does not Contain any yolk- 



Ihe A llantois 

_ * “ s 

^ Definition : it is a tubular invagination of the dorsi-Caudal part 

of the yolk sac into the Connecting stalk 

¥ Development : 

0 ) it develops during the 3rd week cls a. tubular invagination from the dorsf- 
Caudal part of 2/yyolk sac winch extends into the Connecting (body) Stalk- 

(?) \*ihen the hindgut is Formed^ the allantois becomes 
Connected to the ventral aspectof tie cloaca 

(3) the allantois has Z parts : 

La) an intra-embryonic part (inside the embryo) 


allantoic 


which forms the urachus that Connects the urinary 

bladder to the Umbilicus - 

(h) an extra-embryonic part (inside the umbilical cord) 

which becomes obliterated- 

« 

* Significance of the allantois * 

(I) the proximal part of the allantois enters in the 
formation of the urinary bladder while its distal 

pari ( tie urachus) is obliterated forming the 
median umbrl/CaJ ligament which extends from 
tic apex of tie urinary bladder to the umbilicus - 
£2) the allantoic vessels form the umbilical vessels- 


. 'Connedinq 

stalk J 
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External features of the Foetus 

(from the 3$ month till birth) 



jf During the yd lunar months 

(I) the face acquh&s tile human appearance* - 


(CD theses are directed forwards instead of laterally. 


(b) » ears are directed laterally - 
12) Nai ls appear on the back of finger tips * 

£ 3 ) umbilical hernia i s reduced t< the umbilical 
Cord is attached near the symphysis pubis 



3 4 5 <5 


7 S 9 


to 


LUNAR 

MONTHS 


(ip the sex o 


f the foetus Can be distinguished by inspection of tire external genitalia- 


* During the 5 th lunar month * 

0) Lanugo hairs Cover most of the body- 

(Z) Sebum starts to be secreted by the sebaceous glands - . 

( 3 ) umbilical Cord migrates craniaJly away from the symphysis pubis * 

Of) Movements of the foetus Can be fell by the mother t this is Called quickening)- 

X During the. 7th lunar month : * 

0 ) skin wrinkles disappear due to deposition of fat under the skin - 

(2) bye lids y which Were fused, become nour separate from each other 

( 3 ) the body is covered by vernix Caseosa (composed of sebum mixed with 
desquamated epithelial cells)' 

(U) a child born at this stage can survive- 

x During the 9th lunar month : 

0 ) Lanugo hairs disappear (.except over the scapulae) - 
0 the umbilical Cord reaches the Centre of the abdomen* 

(3) nails afe elongated - 

x A t Birth (\o$ lunar month) : 

(p Length of the body is about 50 an (from head to heel)- 

&) W eigh t v * J) J) 3~3^kg- 
( 3 ) in the male, both testes are present in the scrotum- 

# 
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^■I ncidence : 

(Olwins (2 embtyos) i occur approximately once- ineveiy ZO births- 

COTripIds (3 embryos ): % 

0 ) Quadruplets ( /f embryos) p » n » * ° 

(if) 5 or 6 embryos may also occur but very rare -» 




• _ 

yy 


•A. 



y-Types : 


D I zymotic: result from fertilization of Zsepartxke ova 


Monozygotic : result from division 


otic (Binovular) twins 


ovum 


evum 


Zygole 
(!) 


Zy r le 

V) 




l 




7 . / 




l 


A 




\> 


\ 


/ 


ddencc 


Mechanism 


Wore Common (1o i- of twins) * 


development 


they result from the fertilization ofZ 
ova which are discharged simultaneously 
from the Z ovanes during an ovarian 
cycle- by z separate sperms 


Monozygotic (uniovular) twins 


Ao'-l 
>** - 


one 


zygote. 


\ 


c<^ 




2 Inner 

^VjnpH 






< 


# 


• I • • 9 


M *| »• 




"s 


less common (3oV- of twins) • 


flacenta 2 separate placentae 


Chorion % separate chorionic sacs 

5 6 X way he of the Same or different Sex 

the twins have different features due 

Features I to different geneUc Constitution because 

they develop from Z separate zygotes 


they result from theaivision of a single 
fertilized ovum (zygote) during one of 
the following stages of development ' 

(ft) at the ZCell stage where each cell 

will develop into asepamte embryo 
ority at the Stage of the bias to Cyst where 

the inner cell mass divides intol 

partsjeach c f which farms an embryo 

single Common piacen ta 
single Common chorio n 

alu/ays of the same sex 

they are exactly Identical (except far 
finger prints) Sfhave theSame- genetic 
Constitution as they develop from tnezygtbe 


ic sac* 


oucumeu uy odi i lOLicti ii ici 






































Conjoined (siame$e)~l wins 

x Definition ; they are fused monozygotic twins • 
yf. Cause : incomplete-splitting of the z inner Cell 

masses of the monozygotic twins 

slypes : according to the site of fusion, the _ 

conjoined twins ore classified into the following types: 






(OC raniopogus 

united in the head 


0 

C2)thgmco£agu5 (3 ) xiphopagus 

united in the chest united in the abdomen 


(4) PJ°P 


united 


pagus 

Hi me To 


$acfial region 


ft.g : sometimes one of the twins may be reduced in size and appears as an 
appendage attached to< the other twin ■ 


Congenital Malformations j 

¥ Definition : any anatomical defects present at birth • 

K Causes : exposure of the pregnant mother to teratogenic agents (agents which 

Cause malformations) during the sensitive period of pregnancy (the period 
of organogenesis which extends throughout the 1st 3 months of pregnancy). 

the teratogenic agents maybe .* 

q) physical agents • eg radiations as x-ray j gamma rays electrons 
CD chemi cal » • eg some drugs as thalidomide &hormones * 

( 3 )mechanical .‘pressure :on the foetus especially)n association with oligohydramnios - 

(h) Infectious agents: eg the virus of German measles &the bacteria of syphilis- 

% 

X Mcchafli$fflS : teratogenic agents produce malformation through: 

(j) production of gene mutations or chromosomal aberrations • 
m interference with the action of the organizers uihicJj stimulate the differentiation 
of tissues, leading to failure of formation of the related organs (agenesis J 

(3) arrest of the growth of developing organs leading to incomplete formation (hypogenesis) 

(4) inter ference with the normal differentiation leading to the development of 

malformed organs' 
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